Isolation of bovine platelet cationic proteins which inhibit the surface-mediated activation of factor XII and prekallikrein.
A possible role of bovine platelets in the surface-mediated activation of Factor XII and prekallikrein was studied, using the contact system reconstituted with the purified proteins from bovine plasma. The washed platelets before and after aggregation by ADP, thrombin or collagen did not show any ability to trigger or accelerate the activation of Factor XII and prekallikrein. On the contrary, these aggregates showed a potent inhibitory activity on the activation of those zymogens triggered by kaolin, amylose sulfate and sulfatide. The inhibitory substances from the supernatant of the thrombin-induced aggregates were separated into two major fractions, a low affinity fraction and a high affinity fraction, on a heparin-Sepharose column. The high affinity protein was identified as platelet factor 4, based on the amino acid composition. From the low affinity fraction, a beta-thromboglobulin (beta-TG)-like substance and three kinds of unknown proteins, named LA1, LA2, and LA3, were isolated by gel-filtration on a column of Sephadex G-100 or Sephadex G-75 followed by chromatography on a column of Mono S. The molecular weights of LA1, LA2, and LA3 were estimated to be 35,000, 26,000, and 11,000, respectively, on SDS-PAGE. LA2 was identified as a carbohydrate-less LA1, as judged from the amino acid composition and carbohydrate content. The inhibitory activities of these five cationic proteins on the activation of Factor XII and prekallikrein mediated with amylose sulfate, sulfatide and kaolin were different from each other. In the case of kaolin-mediated activation, LA3 was the most potent inhibitor, while platelet factor 4 and beta-TG-like substance did not show any significant inhibitory activity. Moreover, the inhibitory activities of all the cationic proteins were not correlated with their anti-heparin activities. Since these proteins were rapidly liberated from platelets by the action of the stimulants, the present results demonstrate a negative role of platelets in the surface-mediated activation of Factor XII and prekallikrein.